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DISPLAY PANEL AND METHOD FOR
PREPARING THE SAME, DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims the benefit of Chinese
Patent Application No. 201811050646.5 filed on Sep. 10,

2018 1n the State Intellectual Property Oflice of China, the

whole disclosure of which 1s incorporated herein by refer-
ence.

TECHNICAL FIELD

The present disclosure relates to the field of display
technologies, and in particular, to a display panel, a method
for preparing the same, and a display device.

BACKGROUND

The active-matrix organic light emitting diode (AMO-
LED) display panel has advantages such as a relatively
broad viewing angle and a relatively low power consump-
tion. OLED devices, pixel circuits, signal lines, and the like
are formed on the display substrate of the AMOLED display
panel, and the pixel circuits are used to drive the OLED
devices to emit light. A layer structure for forming the pixel
circuit and the signal lines includes a plurality of metal
layers and insulating layers interposed between the metal
layers. For the msulating layer, a patterning process 1s not
required, and therefore, a plurality of stacked insulating
layers are formed 1n a part of the area of the display
substrate, and an overall thickness of the plurality of insu-
lating layers 1s relatively thin, and a peeling phenomenon
tends to occur between two adjacent insulating layers,
thereby causing a short circuit at overlapping locations
between the metal layers, and 1n turn resulting 1n a display
failure.

SUMMARY

According to an aspect of the present disclosure, there 1s
provided a display panel, comprising: a base substrate; a first
isulating layer and a second insulating layer which are
sequentially disposed on the base substrate, wherein a direc-
tion of a film stress of the first insulating layer 1s the same
as a direction of a film stress of the second insulating layer.

According to some embodiments of the present disclo-
sure, the film stress of the first insulating layer and the film
stress of the second insulating layer are both compressive
stresses.

According to some embodiments of the present disclo-
sure, the first insulating layer has a compressive stress of
500~700 Pascals, and the second msulating layer has a
compressive stress of S00~700 Pascals.

According to some embodiments of the present disclo-
sure, the first insulating layer comprises a silicon oxide film
layer and a first silicon nitride film layer, and the second
isulating layer comprises a second silicon nitride film layer.

According to some embodiments of the present disclo-
sure, an active region 1s disposed under the first insulating
layer, and a source region and a drain region located 1n the
same layer as the active region and respectively located on
either side of the active region;

a gate and a first storage electrode are further disposed at
a same layer and are disposed on the first insulating layer;
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the second 1nsulating layer 1s disposed on the gate and the
first storage electrode;

a second storage electrode 1s disposed at a position on the
second 1nsulating layer opposite to the first storage elec-
trode.

According to some embodiments of the present disclo-
sure, the display panel further comprises a via hole extend-
ing through the first mnsulating layer and the second 1nsu-
lating layer.

According to another aspect of the present disclosure,
there 1s provided a method for preparing a display panel,
comprising;

forming a first insulating layer and a second insulating
layer sequentially on the substrate;

wherein, a direction of the film stress of the first insulating
layer 1s set to be the same as a direction of the film stress of
the second 1nsulating layer.

According to some embodiments of the present disclo-
sure, a film stress of the first insulating layer and a film stress
of the second insulating layer are both compressive stresses.

According to some embodiments of the present disclo-
sure, the first insulating layer comprises a silicon oxide film
layer and a first silicon nitride film layer, and the second
insulating layer comprises a second silicon nitride film layer;

the step of forming a first msulating layer and a second
insulating layer sequentially on the substrate comprises:

depositing a silicon oxide film layer on the base substrate
with a chemical vapor deposition equipment, so that the film
stress of the silicon oxide film layer 1s a compressive stress;

depositing a first silicon nitride film layer on the silicon
oxide film layer with a chemical vapor deposition equip-
ment, and controlling a film forming pressure of the chemi-
cal vapor deposition equipment to be a set pressure value or
a radio frequency power of the chemical vapor deposition
equipment to be a set power value, so that the film stress of
the first silicon nitride film layer 1s a compressive stress;

depositing a second silicon nitride film layer on the first
s1licon nitride film layer with the chemical vapor deposition
equipment, and controlling a film forming pressure of the
chemical vapor deposition equipment to be a set pressure
value or the radio frequency power of the chemical vapor
deposition equipment to be a set power value, so that the film
stress of the second silicon nitride film layer 1s a compres-
S1vVe stress.

According to some embodiments of the present disclo-
sure, the set pressure value 1s 1 a range of 900~1100
Pascals, or the set power value 1s 1n a range of 8800~11000
waltts.

According to some embodiments of the present disclo-
sure, before forming the first isulating layer, the method
turther comprises:

forming an active region under the first insulating layer, as
well as a source region and a drain region located 1n the same
layer as the active region and respectively located on either
side of the active region;

after forming the first insulating layer, and before forming
the second 1nsulating layer, the method further comprises:

forming a gate and a first storage electrode on the first
insulating layer; and

alter forming the second insulating layer, the method
further comprises:

forming a second storage electrode at a position on the
second 1nsulating layer and opposite to the first storage
clectrode.

According to some embodiments of the present disclo-
sure, after forming a second storage electrode at a position
on the second insulating layer and opposite to the first
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storage electrode, the method further comprises: providing a
via hole extending through the first insulating layer and the
second 1nsulating layer.

According to some embodiments of the present disclo-
sure, after forming a second storage electrode at a position
on the second insulating layer and opposite to the first
storage electrode, the method further comprises: providing a
first via hole extending through the first insulating layer and
the second 1nsulating layer at a position corresponding to the
source region; and providing a second via hole extending
through the first insulating layer and the second insulating,
layer at a position corresponding to the drain region.

According to another aspect of the present disclosure,
there 1s provided a display device comprising above the
display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings herein are incorporated into the specifica-
tion and form a part of the present specification, which
illustrate some embodiments of the present disclosure and
are used to explain the principles of the present disclosure
together with the description,

FIG. 1 1s a schematic cross-sectional view of a film layer
formed on a substrate, a film stress of which 1s a tensile
stress,

FIG. 2 1s a schematic cross-sectional view of a film layer
formed on the substrate, a film stress of which 1s a com-
pressive stress;

FIG. 3 1s a schematic cross-sectional view of a display
panel 1n related art;

FIG. 4 1s a schematic cross-sectional view of a display
panel according to an embodiment of the present disclosure;
and

FIG. 5 1s a schematic cross-sectional view of a display
panel according to another embodiment of the present
disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

Exemplary embodiments will be described in detail
herein, examples of which are illustrated 1n the accompa-
nying drawings. Same reference signs refer to the same or
similar components in the different drawings unless other-
wise indicated. The embodiments described 1n the following
exemplary embodiments do not represent all embodiments
consistent with the present disclosure. Instead, they are
merely examples of devices and methods consistent with
aspects ol the present disclosure or as detailed in the
appended claims.

A pixel unit structure 1s typically disposed on the display
panel. For example, for a display panel applied 1n an OLED
display device, OLED devices, pixel circuits, signal lines,
and the like are disposed on the display panel.

A plurality of OLED devices which are arranged in an
array are typically disposed on the display panel, and one
pixel circuit 1s disposed corresponding to each OLED
device. The signal lines include rows of scan lines and
columns of data lines. The scan lines are used to provide
scan signals for each pixel circuit on the row, the data lines
are used to provide data signals for each pixel circuit on the
column, so as to drive the OLED devices to emit light.

The pixel circuit mainly includes a thin film transistor and
a storage capacitor. A layer structure of the thin film tran-
sistor portion includes a gate electrode, a gate insulating
layer, an active layer, an intermediate insulating layer, as
well as a source and a drain. A layer structure of the storage
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capacitor portion includes a first storage electrode and a
second storage electrode. An intermediate insulating layer 1s
also formed between the first storage electrode and the
second storage electrode.

When the gate insulating layer and the intermediate
insulating layer are formed, 1t 1s not necessary to perform a
patterning therefore, and thus, there 1s formed on a part of
the display panel a gate insulating layer and an intermediate
insulating layer which are directly stacked with each other.
For example, the scan lines and the data lines are msulated
by the stacked gate insulating layer and the intermediate
insulating layer provided therebetween, and a stacked gate
insulating layer and an intermediate insulating layer may
also be formed 1n regions other than the thin film transistor
and the storage capacitor.

Since the layer structure on the display panel 1s relatively
complicated, especially the part of the pixel circuits, the
scanning lines and the signal lines are densely arranged, and
the thicknesses of the gate msulating layer and the interme-
diate insulating layer are relatively thin. A peeling phenom-
enon tends to occur between the gate insulating layer and the
intermediate mnsulating layer, thereby causing a short circuit
at 1tersections of the scanning lines and the data lines, or
thereby aflecting electrical properties of the pixel circuits
and causing display defects such as display unevenness or
white spots.

To solve the above problems, 1n some embodiments of the
present disclosure, a display panel 1s provided, which com-
prises a base substrate; a first insulating layer and a second
insulating layer which are sequentially disposed on the base
substrate, wherein a direction of the film stress of the first
insulating layer 1s the same as a the direction of the film
stress of the second insulating layer.

The base substrate may be a rigid substrate or a flexible
substrate. The material of the rigid substrate 1s, for example,
glass, and the material of the flexible substrate 1s, for
example, Polyimide (PI) polymer, Polycarbonate (PC) resin,
and Polyethylene terephthalate (PET) plastic, and the like.
The flexible substrate may be used to prepare a tlexible
display panel.

The first mnsulating layer and the second insulating layer
are msulating layers formed on the base substrate for sepa-
rating two adjacent metal layers, or separating the metal
layer and the active layer. The first msulating layer 1s, for
example, a gate insulating layer, and the second insulating
layer 1s, for example, an intermediate msulating layer.

As described above, a stacked first insulating layer and a
second insulating layer may be formed in a part of the
display panel, 1n which part the first insulating layer and the
second 1nsulating layer are 1n direct contact with each other.

In general, the film 1s supported by the substrate to which
it 1s bonded, and the film and the substrate form a unity of
interaction. Such an iteraction 1s embodied 1n two forms of
forces, one 1s an adhesion force characterizing a bonding
strength between contacting interfaces of the film and the
substrate, the other 1s an acting force reflecting a constraint
which 1s applied onto the interface of the film per unit area
by the matrix and is referred to as a film stress.

The film stresses are internal stresses generated by inter-
actions among molecules 1n the film, which are classified
into tensile stresses and compressive stresses according to
the direction of action. As shown in FIG. 1, if the film 1
tends to shrink along the interface between the film 1 and the
substrate 2, then the film 1 1s subjected to a tensile stress. In
contrast, as shown in FIG. 2, if the film 1 tends to expand
along the interface between the film 1 and the substrate 2,
then the film 1 1s subjected to a compressive stress.
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The first insulating layer and the second msulating layer
are thin films deposited on the base substrate, and the base
substrate 1s a substrate to which the first insulating layer and
the second 1nsulating layer are bonded, and therefore, both
the first insulating layer and the second insulating layer are
subjected to film stress.

After studying the peeling phenomenon between the first
insulating layer and the second insulating layer in the
display panel in the related art, 1t 1s found that the phenom-
enon occurs because, as shown 1n FIG. 3, a first mnsulating
layer 21" and a second insulating layer 22' are formed on the
base substrate 10, a film stress of the first insulating layer 21
1s a compressive stress, and a film stress of the second
insulating layer 22' 1s a tensile stress. Since the directions of
the film stress of the two insulating layers are inconsistent,
it may easily result in a consequence that the bonding
strength between the first insulating layer 21' and the second
insulating layer 22' 1s msuflicient, and a peeling phenom-
enon tends to occur between the first insulating layer 21' and
the second insulating layer 22'.

In this embodiment, for the first mnsulating layer and the
second isulating layer disposed on the base substrate, 1n
term of their respective microstructures, the first insulating,
layer and the second insulating layer have a same variation
tendency, such a variation tendency 1s, for example, a
shrinking tendency or an expansion tendency, the directions
of the film stress of the first insulating layer and the second
insulating layer are the same, the bonding strength between
the first insulating layer and the second 1nsulating layer may
be mmproved, thereby avoiding the peeling phenomenon
between the first insulating layer and the second insulating
layer. The first 1msulating layer and the second insulating
layer may serve to separate the signal lines from the scan
lines on the display panel, and the gates from the active
layer, thereby avoiding a short circuit occurring at the
intersection of the scan lines and the data lines on the display
panel. Further, the electrical properties of the pixel circuits
are not aflected by peeling of the first insulating layer and
the second insulating layer, thereby improving the display
uniformity of the image and avoiding display failure such as
white spots, improving the display eflect of the display
1mage.

In some examples, referring to FI1G. 4, for a first insulating,
layer 21 and a second insulating layer 22 disposed on the
base substrate 10, both the film stress of the first insulating
layer 21 and the film stress of the second nsulating layer 22
are compressive stresses.

FIG. 5 1s a schematic cross-sectional view of a display
panel according to an embodiment of the present disclosure.
Referring to FIG. 3, the display panel includes:

a base substrate 10;

an active region 31 on the base substrate 10, and a source
region 32 and a drain region 33 which are located in the
same layer as the active region 31 and are respectively
located on either side of the active region 31, the first
insulating layer 21, a gate electrode 40 and a {first storage
clectrode 51 1n the same layer, a second insulating layer 22
as well as a second storage electrode 52 which i1s located
opposite to the position of the first storage electrode 51.

Further, in the display panel, an interlayer insulating layer
60 may be also disposed on the second storage electrode 52.
The interlayer msulating layer 60 1s further provided with a
source 71 and a drain 72 thereon. A first via hole 81
extending through the interlayer insulating layer 60, the
second 1nsulating layer 22 and the first insulating layer 21 1s
turther disposed at a position corresponding to the source
region 32, and a second via hole 82 extending through the
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interlayer imsulating layer 60, the second 1nsulating layer 22
and the first msulating layer 21 1s further disposed at a
position corresponding to the drain region 33. The source 71
1s electrically connected to the source region 32 through the
first via hole 81, and the drain 72 1s electrically connected to
the drain region 33 through the second wvia hole 82. A
planarization layer 90 may also be formed on the interlayer
insulating layer 60.

In the display panel, the first storage electrode 51, the
second storage electrode 52, and the second 1nsulating layer
22 between the first storage electrode 51 and the second
storage electrode 52 may form collectively a storage capaci-
tor, which may serve as a capacitor 1n a pixel circuit.

The active region 31, the source region 32 and the drain
region 33 on either side of the active region 31, the first
insulating layer 21, the gate 40, the second insulating layer
22, and a region where the source 71 and the drain 72 are
located may form collectively a structure of a thin film
transistor.

The analysis of the film stress of the first insulating layer
and the second insulating layer in the related art demon-
strates that the film stress of the first mnsulating layer 21 1s a
compressive stress, and the film stress of the second 1nsu-
lating layer 22 1s a tensile stress.

The first insulating layer 21 1s an insulating layer for being,
disposed between the active region 31 and the gate 40, and
the second 1nsulating layer 22 1s an insulating layer used as
a dielectric layer of a storage capacitor. The film property of
the first mnsulating layer directly ailects the electrical prop-
erties of the thin film transistor, thereby aflecting the per-
formance of the pixel circuit. Therefore, 1n order to avoid the
influence on the pixel circuits due to a varniation of the film
property of the first insulating layer, the film property of the
second insulating layer 1s changed, so as to change the film
stress of the second 1nsulating layer from the tensile stress to
the compressive stress, such that not only the influence on
the pixel circuits may be decreased, but also the first
insulating layer and the second insulating layer may be
prevented from being separated from each other.

A specific manner of changing the film properties of the
second insulating layer may be changing the film forming
conditions of the second insulating layer, for example, a
temperature of the base substrate, a film forming pressure, a
deposition rate, and the like.

In some examples, as shown 1 FIG. 5, alorementioned
first msulating layer 21 includes a silicon oxide film layer
211 and a first silicon nitride film layer 212, which are
sequentially disposed on the base substrate, and the second
insulating layer 22 includes a second silicon nitride film
layer 220.

A two-layer film layer formed collectively by the silicon
oxide film layer 211 and the first silicon nitride film layer
212 1s a first insulating layer, and the first insulating layer 1s
applicable to function as a gate isulating layer, and the gate
insulating layer may be used for being disposed between the
active layer and the gate of the thin film transistor on a
display panel.

The second insulating layer 1s a single film layer formed
by the second silicon mitride film layer 220, and the second
insulating layer 1s suitable to be used as a dielectric layer of
a storage capacitor, the second insulating layer being dis-
posed between the first storage electrode and the second
storage electrode on the display panel.

In some examples, the first insulating layer has a com-
pressive stress of 500~700 Pascals (Pa) and the second
insulating layer has a compressive stress of S00~700 Pascals

(Pa).
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An experimental study proves that the film stress in the
above numerical range may significantly improve the prob-
lem that the first insulating layer and the second insulating
layer are separated from each other, reduce the white spot in
the display image, and reduce the short circuit between the
signal lines and the data lines.

The embodiment of the present disclosure further pro-
vides a method for preparing a display panel, including:

forming a first insulating layer and a second insulating
layer sequentially on the base substrate.
the direction of the film stress of the first insulating layer
1s the same as the direction of the film stress of the second
insulating layer.

In an optional embodiment, the first msulating layer
includes a silicon oxide film layer and a first silicon nitride
film layer, and the second insulating layer includes a second
silicon nitride film layer.

Above step of forming the first insulating layer and the
second insulating layer sequentially on the base substrate
includes:
depositing a silicon oxide film layer on the base substrate
with a chemical vapor deposition equipment, so that the film
stress of the silicon oxide film layer 1s a compressive stress;

depositing a first silicon nitride film layer on the silicon
oxide film layer with a chemical vapor deposition equip-
ment, and controlling a film forming pressure of the chemi-
cal vapor deposition equipment to be a set pressure value or
a radio frequency power of the chemical vapor deposition
equipment to be a set power value, so that the film stress of
the first silicon nitride film layer 1s a compressive stress;

depositing a second silicon mitride film layer on the first
silicon nitride film layer with a chemical vapor deposition
equipment, and controlling a film forming pressure of the
chemical vapor deposition equipment to be a set pressure
value or the radio frequency power of the chemical vapor
deposition equipment to be a set power value, so that the film
stress of the second silicon nitride film layer 1s a compres-
s1ve stress.

In this embodiment, the silicon oxide film layer, the first
silicon nitride film layer and the second silicon nitride film
layer are formed by a chemical vapor deposition method,
and the chemical vapor deposition method 1s a film forming
method, which mainly uses one or more kinds of gas phase
compound or elemental substance contaiming the film ele-
ment and performs a chemical reaction on the surface of a
base substrate to form a film.

When depositing the above film layer with the chemical
vapor deposition method, it 1s necessary to utilize a chemical
vapor deposition equipment, which may control process
parameters for implementing the film forming, and the
process parameters directly aflect the film stress level of the
formed film layer, and the process parameters include, fo
example, a temperature of the base substrate, a film forming
pressure, a deposition rate, and the like. The film stress level
of the formed film layer may be controlled by controlling the
above process parameters.

As to an mnfluence of the film forming pressure on the film
stress, as the gas pressure in the reaction chamber of the
equipment 1s increased (1.e., the film forming pressure is
increased), the concentration of high energy particles 1is
increased, so that degrees of freedom of the gas molecules
are increased, and there 1s a serious scattering phenomena of
the gas molecules colliding with each other, reducing the
energy ol gas molecules, which may increase a tilt compo-
nent of the precipitated particle flow, and 1n turn cause the
film layer structure to be loose, with the compressive stress
becoming smaller and smaller, and the film stress being
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changed 1nto a tensile stress; 1n contrast, as the gas pressure
in the reaction chamber 1s decreased (1.e., the film forming
pressure 1s decreased), the concentration of high energy
particles 1s reduced, so that the degrees of freedom of the gas
molecules are reduced, which may increase the energy of the
gas molecules, and reducing the tilting component of the
precipitated particle flow, and in turn cause the film layer
structure to be tight, with the compressive stress becoming,
larger and larger, and the film stress being a compressive
stress.

As to an 1nfluence of the Radio Frequency (RF) power of
the equipment on the film stress, as the RF power changes,
kinetic energy of the deposited atoms also change, and a
defect concentration of an interface diffusion layer structure
and a film layer structure also changes accordingly. There-
fore, the film stresses will also change.

A deposition rate during film forming also has an influ-
ence on the film stress. It has been found through experi-
ments that the film stresses of some films are increased as the
deposition rate 1s increased, while other films have an
opposite ellect. Generally, the larger the deposition rate 1is,
the more defects exist in the film, the higher 1s the stress.
However, during the deposition, 1f the surrounding gas and
the deposited atoms undergo a significant chemaical reaction
and form a film with a disordered structure, as less sur-
rounding gas enters other molecules at high deposition rates,
the film stress 1s reduced, so the influence of the deposition
rate on the film stress 1s determined according to the
condition of the film material as required.

In this embodiment, the film stresses of the silicon oxide
film layer, the first silicon nitride film layer and the second
silicon nitride film layer are set to be compressive stress
mainly by controlling the film forming pressure or the radio
frequency power of the chemical vapor deposition equip-
ment (herematter referred to as ‘the equipment’). For form-
ing a silicon oxide film layer, the equipment may adopt both
f1lm forming pressure and RF power as previously set, which
are not limited herein.

For forming the first silicon mitride film layer, the equip-
ment may also adopt the existing film forming pressure and
RF power as previously set, so that the film stress applied on
the formed first silicon nitride film layer may be a compres-
sive stress. For the second silicon nitride film layer, 1f the
equipment adopts the film forming pressure and RF power
as previously set, the film stress applied on the formed
second silicon nitride film layer 1s a tensile stress. Therefore,
in this embodiment, the film forming pressure (or radio
frequency power) of the equipment as previously set upon
forming the second silicon nitride film layer 1s changed, so
that the film forming pressure (or RF power) upon forming
the second silicon nitride film layer and the film forming
pressure (or RF power) upon forming the first silicon nitride
film layer are the same, thus the film stress applied on the
formed second silicon nitride film layer may be a compres-
s1ve stress.

The film forming pressure as above 1s a set pressure value
or the radio frequency power as above 1s a set power value,
in which the set pressure value or the set power value may
be set experimentally or empirically.

In following two tables, there are datum of the film

stresses of the first silicon nitride layer and the second
silicon nitride film layer formed by the chemical vapor
deposition equipment 1n the related art, and the film forming
pressure and the RF power corresponding to the equipment:




US 10,303,795 B2

9

second silicon
nitride film layer

first silicon
nitride film layer

film stress -500 Pa 200~500 Pa
film forming 1100 Pa 1600~1800 Pa
pressure

film stress -500 Pa 200~3500 Pa
radio 8800 Pa 3600~4800 Pa
frequency

power

a. In following two tables, there are datum of the film
stresses of the first silicon nitride layer and the second
silicon nitride film layer formed by the chemical vapor
deposition equipment 1n the method of the present
embodiment, and the film forming pressure and the RF
power corresponding to the equipment:

second silicon
nitride film layer

first silicon
nitride film layer

film stress -500 Pa —700~-3500 Pa
film forming 1100 Pa 900~1100 Pa
pressure

film stress -500 Pa —~700~-500 Pa
radio 8800 Pa 8800~11000 Pa
frequency

power

Negative values of the film stresses in the above tables
indicate that the film stresses are compressive stresses, and
positive values of the film stresses indicate that the film
stresses are tensile stresses.

It may be known from the datum in the above table that,
in this embodiment, what 1s mainly changed 1s the film
forming pressure or the radio frequency power of the
equipment upon forming the second silicon nitride layer.
The tensile stress of the second silicon nitride layer 1is
changed to a compressive stress by reducing the film form-
ing stress ol the equipment from 1600~1800 Pa as previ-
ously set to 900~1100 Pa upon forming the second silicon
nitride film layer, or by increasing the RF power of the film
forming equipment from 3600~4800 Pa as previously set to
8800~11000 Pa upon forming the second silicon nitride film

layer.

In this embodiment, 1t 1s only needed to change the film
forming pressure or the radio frequency power of the
equipment upon forming the second silicon nitride layer, so
that the film stress of the base substrate to the second silicon
nitride layer may be changed from a tensile stress to a
compressive stress, which may sigmificantly improve the
problem of peeling between the first insulating layer and the
second mnsulating layer. It 1s proved by experiments that the
display panel prepared by the method may reduce the white
spot defect rate of the display image of the display panel
from 4% to less than 1%, and the white spot defect rate of
the display panel may be maintained at a level of less than
0.5%, and the short circuit problems between the signal lines
and the data lines are also significantly reduced, and the
improvement eflect on the display screen 1s very obvious
and easy to implement.

In some examples, the method further includes: before
forming the first msulating layer:

forming an active region on the base substrate as well as
a source region and a drain region which are in the same
layer as the active region and are respectively located on
either side of the active region.
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After forming the first insulating layer, and before form-
ing the second nsulating layer, the method further includes:

forming a gate and a first storage electrode on the first
insulating layer.

After forming the second insulating layer, the method
further includes:

forming a second storage electrode at a position on the
second 1nsulating layer opposite to the first storage elec-
trode.

With the method of the embodiment, the display panel as
shown 1n FIG. 5 may be prepared, and the method specifi-
cally includes the following steps:

Step S1, forming an active region 31, a source region 32
and a drain region 33 on the base substrate 10.

Specifically, a polysilicon layer may be formed on the
base substrate firstly, and then the polysilicon layer 1s
patterned to retain portions of the polysilicon layer for
forming the active region, the source region, and the drain
region.

Then, the retained portions of the polysilicon layer for
forming the source region and the drain region are metal-
lized so that the portions of the polysilicon layer for forming
the source region and the drain region 1s changed into a
conductor layer, thereby forming the source region and the
drain region, the retained portion of the polysilicon layer
which 1s not metallized functions as an active region, and
such an active region may serve as an active layer of the thin
film transistor.

Step S2, forming a first imnsulating layer 21 on the active
region 31, the source region 32 and the drain region 33.

Specifically, the first insulating layer 21 includes a silicon
oxide film layer 211 and a first silicon nitride film layer 212,
and a silicon oxide film and a first silicon nitride film layer
may be sequentially deposited on the active region, the
source region and the drain region with the chemical vapor
deposition method. During such a process, referring to the
above description, by controlling a film forming pressure or
a radio frequency power of the equipment, the film stresses
of the formed silicon oxide film layer and the first silicon
nitride film layer are compressive stresses.

Step S3, forming a gate 40 and a first storage electrode 51
on the first msulating layer 21.

Specifically, a metal layer may be formed on the first
insulating layer firstly; then the metal layer 1s patterned, and
remaining portions of the metal layer form a gate and a first
storage electrode.

Step S4, forming a second insulating layer 22 on the gate
40 and the first storage electrode 51.

Specifically, the second insulating layer 22 includes a
second silicon mitride film layer 220, and a second silicon
nitride film layer may be deposited on the gate and the first
storage electrode with the chemical vapor deposition
method. During such a process, referring to the above
description, by controlling a film forming pressure or a radio
frequency power of the equipment, the film stress of the
formed second silicon nitride film layer 1s a compressive
stress.

Step S5, forming a second storage electrode 32 on the
second 1nsulating layer 22.

Specifically, a metal layer may be formed on the second
insulating layer firstly; then the metal layer 1s patterned, and
a portion of the metal layer opposite to the first storage
clectrode 1s retained to form a second storage electrode.

Further, the interlayer insulating layer, the source and the
drain may be further formed, and specifically, the following
steps are further included:
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Step S6, forming an interlayer isulating layer 60 on the
second storage electrode 52;

a layer of insulating material may be deposited on the
second storage electrode 52 with the chemical vapor depo-
sition method, which layer may serve as an intermediate
insulating layer.

Step S7, respectively forming a first via hole 81 and a
second via hole 82 extending through the interlayer insu-
lating layer 60, the second insulating layer 22 and the first
insulating layer 21 1n a portion corresponding to the source
region 32 and the drain region 33;

Step S8, forming a source 71 and a drain 72 on the
interlayer msulating layer 60;

Specifically, a metal layer may be formed on the interlayer
insulating layer 60 firstly, and the material of the metal layer
1s filled 1n the first via hole and the second via hole; then the
metal layer 1s patterned, and a remaining portion of the metal
layer forms the source and the drain. Furthermore, the drain
71 1s electrically connected to the source region 32 through
the first via hole 81, and the drain 72 1s electrically con-
nected to the drain region 33 through the second via hole 82.

The patterning process includes, for example, a process of
coating, exposing, developing, etching, and/or peeling of the
photoresist, which 1s a well-known process, and the specific
process will not be described herein.

The display panel may further include other film layers.
For example, for the display panel used 1n the OLED display
device, the source and the drain as above may further form
a planarization layer 90, a pixel defining layer and the like,
as well as various layers of organic light emitting diodes, for
example, an anode layer, an organic light-emitting layer, and
a cathode layer, etc., without limiting other film layers
included in the display panel.

It should be noted that, for the film stresses of the first
insulating layer and the second insulating layer, FIGS. 3 and
4 are schematic views at enlarged dimensions, which are
schematically shown from a microscopic perspective, and
for FIG. 5, a positional relationship among the respective
film layers 1s schematically shown from a more macroscopic
perspective, which does not necessarily represent the actu-
ally formed film layer shape.

The embodiment of the present disclosure further pro-
vides a display device, comprising: the display panel accord-
ing to any of the above embodiments.

The display device described above includes the display
panel described in the above embodiments. The display
device may be used as any product or component having
display function, such as electronic paper, mobile phone,
tablet computer, television, display, laptop computer, digital
photo frame, navigator, and wearable device.

The present disclosure 1s intended to cover any variations,
utilities, or adaptations of the present disclosure, which are
in accordance with the general principles of the present
disclosure and include common general knowledge or con-
ventional technical means 1n the art that are not disclosed in
the present disclosure. The specification and examples are to
be regarded as 1llustrative only, and the true scope and spirit
of the disclosure are defined by the appended claims.

What 1s claimed 1s:

1. A display panel, comprising:

a base substrate; and

a {irst insulating layer and a second insulating layer which
are sequentially disposed on the base substrate, wherein
a direction of a film stress of the first insulating layer 1s
the same as a direction of a film stress of the second
insulating layer,
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wherein the first insulating layer has a compressive stress
of 500~700 Pascals, and the second insulating layer has
a compressive stress of 500~700 Pascals.

2. The display panel according to 1, wherein:

the first mnsulating layer comprises a silicon oxide film
layer and a first silicon nitride film layer, and the second
insulating layer comprises a second silicon nitride film
layer.

3. The display panel according to 1, wherein:

an active region 1s disposed under the first insulating
layer, and a source region and a drain region are located
in the same layer as the active region and respectively
located on opposite sides of the active region;

a gate and a first storage electrode are further disposed at
a same layer and are disposed on the first insulating
layer;

the second insulating layer 1s disposed on the gate and the
first storage electrode; and

a second storage electrode 1s disposed at a position on the
second 1nsulating layer opposite to the first storage
clectrode.

4. The display panel according to 1, further comprising a
via hole extending through the first insulating layer and the
second 1nsulating layer.

5. A display device comprising: the display panel accord-
ing to claim 1.

6. A method for preparing a display panel, comprising:

forming a first insulating layer and a second insulating
layer sequentially on a substrate, the first msulating
layer comprising a silicon oxide film layer and a first
silicon nitride film layer, and the second insulating
layer comprising a second silicon nitride film layer;

wherein, a direction of a film stress of the first mnsulating
layer 1s set to be the same as a direction of a film stress
of the second insulating layer, and
wherein the step of forming the first insulating layer and
the second msulating layer sequentially on the substrate
COMprises:
depositing the silicon oxide film layer on the base
substrate with chemical vapor deposition equipment,
so that the film stress of the silicon oxide film layer
1S a compressive stress;

depositing the first silicon nitride film layer on the
silicon oxide film layer with the chemical vapor
deposition equipment, and controlling a film forming
pressure of the chemical vapor deposition equipment
to be 1 a range of 900~1100 Pascals or controlling
a radio frequency power ol the vapor deposition
equipment to be 1 a range of 8800~11000 Watts, so
that the film stress of the first silicon nitride film
layer 1s a compressive stress; and

depositing the second silicon nitride film layer on the
first silicon nitride film layer with the chemical vapor
deposition equipment, and controlling the film form-
ing pressure of the chemical vapor deposition equip-
ment to be m a range of 900~1100 Pascals or
controlling the radio frequency power of the chemi-
cal vapor deposition equipment to be 1n a range of
8800~11000 Watts, so that the film stress of the
second silicon nitride film layer 1s a compressive
stress.

7. The method according to claim 6, wherein:

before forming the first insulating layer, the method
further comprises:
forming an active region under the first insulating layer,

as well as a source region and a drain region located
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in the same layer as the active region and respec-
tively located on opposite sides of the active region;
after forming the first insulating layer, and before forming
the second insulating layer, the method further com-
Prises: 5
forming a gate and a {irst storage electrode on the first
insulating layer; and

after forming the second insulating layer, the method

further comprises:

forming a second storage electrode at a position on the 10
second insulating layer and opposite to the first
storage electrode.

8. The method according to claim 7, wherein after form-
ing the second storage electrode at the position on the second
insulating layer and opposite to the first storage electrode, 15
the method further comprises:

providing a via hole extending through the first insulating

layer and the second insulating layer.
9. The method according to claim 7, wherein after form-
ing the second storage electrode at the position on the second 20
insulating layer and opposite to the first storage electrode,
the method further comprises:
providing a first via hole extending through the first
insulating layer and the second isulating layer at a
position corresponding to the source region; and 25

providing a second via hole extending through the first
insulating layer and the second insulating layer at a
position corresponding to the drain region.
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